Background: The prevalence of head and neck cancers in the world is around 57% and predominantly occurs in Asian countries. It accounts for 30% of all cancers in India. The cure rate of locally advanced squamous cell carcinoma of the head and neck (SCCHN) has only 30% -60% even after combined therapeutic approaches. Epidermal Growth Factor Receptor (EGFR) antagonists are the most researched targets in the management of head and neck cancers. Claims at superior tumor control and additional survival benefit without any added toxicity make it an attractive option. With this case series we intend to see how nimotuzumab, a humanized monoclonal antibody, fares in difficult cases of head and neck cancers. Case Description: In this case series, total six patients of locally advanced cancer of head and neck region were treated weekly using cisplatin and nimotuzumab concurrently with radiation therapy (RT) for 6 -7 weeks. Depending upon the disease stage as well as the general condition of the patient, different dose cycles and radiation doses were tailored. Patients were monitored for regular physical examinations and hematological tests followed by pre and post treatment computed tomography (CT) scans, Fludeoxyglucose positive emission tomography (FDG PET-CT) scans, and histopathology. All patients were assessed for toxicities and managed consequently. After completion of radiation and follow-up, 6 weeks later post treatment CT scans were carried out. Conclusion: This case series shows that combination of chemoradiation with nimotuzumab achieved good response rates with no evidence of residual disease/disease progression on follow-up. The patients' tolerability with combination therapy was good and toxicity was acceptable. Nimotuzumab was found beneficial in combination with chemoradiation for locally advanced head and neck cancers. B. R. Shankar et al. 
Introduction
Globally, 57.5% of head and neck cancers that occur in Asia and India constitute a majority of these cases. In India, 30% of all cancers belong to head and neck region. Up to 60% -80% of these are of advanced stage [1] . Locally advanced squamous cell carcinoma of the head and neck (SCCHN) has cure rate of only 30% -60%, even with combined therapeutic approaches [2] . This implicates the need for more effective therapies [3] [4] that can improve response rates and survival in locally advanced SCCHN.
Epidermal Growth Factor Receptor (EGFR) is becoming one of the most extensively investigated targets in anticancer therapies. It is due to the fact that elevated levels of EGFR are responsible for malignant transformation of neoplastic cells observed in several types of cancers. Overexpression of EGFR is associated with high recurrence rate and less response to conventional treatment modalities. SCCHN is one of the widely studied cancer types for EGFR expression and now drugs are available for targeting these receptors [5] . Cetuximab is the first anti-EGFR agent approved for treatment in head and neck cancers [6] . Due to limitations of its toxicity profile in combination with radiation, nimotuzumab is being investigated as a safer alternative with better efficacy and toxicity profile [5] [6] .
Here we discuss 6 cases of locally advanced cancer of head and neck region that were treated using weekly cisplatin and nimotuzumab concurrently with radiation therapy (RT) for 6 -7 weeks. Different dose cycles and radiation doses were used as per the requirement of the disease stage and the general condition of the patient.
Patients underwent regular physical examinations, haematological tests, pre and post treatment computed tomography (CT) scans, Fludeoxyglucose positive emission tomography (FDG PET-CT) scans (as indicated) and histopathology in all of them. Patients were evaluated weekly for toxicities and managed accordingly. Post treatment CT scans were performed 6 weeks after the completion of radiation and follow up.
Case Reports

Case 1
A 54-year-old gentleman, with a history of at least 20 pack years cigarette smoking, presented with progressive dysphagia and swelling in right side of neck of 2 months duration. On evaluation, there was a right level III cervical lymph node measuring 5 cm × 4 cm. Nasopharyngolaryngoscopy showed a growth 4 cm × 3 cm involving the right aryepiglottic fold, extending on to thevallecula. Biopsy from the growth was reported as squamous cell carcinoma. The patient was started on weekly cisplatin 40 mg/m 2 and nimotuzumab 200 mg with radiation therapy. He received 3D conformal radiotherapy on linear accelerator with a daily dose of 200 cGy, 5 days/wk to a total dose of 6600 cGy/33 fractions and 6 cycles of chemo-immunotherapy. On completion of treatment, there was appreciable reduction in the size of the lymph node but it was still clinically palpable having a mean size of 1 cm × 1.5 cm. A PET was done to evaluate the functional uptake in the cervical lymph node. PET CT revealed mild uptake in the cervical lymph node. To address the residual disease in neck, functional neck dissection was done and histopathology of the dissected nodes showed no viable tumor deposits, suggesting a complete pathological response.
The patient was followed up for 24 months; CT scan displayed a good response to combination of radiation with cisplatin and nimotuzumab (Figure 1 ).
Case 2
A 50-year-old gentleman, chronic smoker for 25 years, presented with a painless swelling in the right upper neck for one month duration. On examination there was a firm, indurated, irregular non-tender mass of 5 cm × 4 cm × He was started on weekly cisplatin 40 mg/m 2 and nimotuzumab 200 mg for a total of 6 cycles. Radiation was delivered to a total dose of 60 Gy/30 fractions/6 weeks through parallel-opposed portals on Co-60. At first follow up, clinical examination did not revealed any lesion and CT scan showed small residual induration measuring 1 cm × 0.8 cm on the right base of the tongue which depicted considerable decrease in the size of the lesion (Figure 2) . Biopsy of this lesion was negative for malignancy. Patient has been on follow-up for 6 years and is doing well with good general condition. He has reported no adverse reactions related to nimotuzumab.
Case 3
A 68-year-old man with significant smoking history presented with complaints of dysphagia for 3 months. He was a known diabetic and had a past history of cerebrovascular disease. He was evaluated for his complaints and a CT scan revealed a mass measuring 3.6 cm × 2.5 cm × 2.0 cm on the right lateral oropharyngeal wall involving the right tonsil and cervical lymphadenopathy involving submandibular nodes. Biopsy of the lesion from the Tonsil was reported as poorly differentiated squamous cell carcinoma. The patient was started on weekly cisplatin 30 mg/m 2 (dose of cisplatin reduced due to co-morbid cerebrovascular accident) and nimotuzumab 200 mg for a total of 6 cycles. Radiation was delivered by IMRT technique to a total dose of 66 Gy/33 fractions/6½ weeks. Follow up CT scan, after CT-RT showed no residual mass in the tonsillar area and reduction in the size of submandibular lymph node to 0.5 × 0.5 cm with tiny cervical lymphnodes (Figure 3) . The treatment regimen was well tolerated by the patient. Recent follow-up did not show any evidence of residual tumor clinically or radiologically and endoscopically.
Case 4
A 62-year-old gentleman, chronic smoker for 20 years with occasional alcohol intake, presented with complaints of progressively increasing swelling on the right side of neck of 5 months duration. On physical examination of neck there was a large lymph node mass measuring 7 cm × 6 cm on the right side of the neck. It was hard in consistency and fixed to the underlying neck strap muscles. No visible or palpable primary lesion was detected on oral examination. FNAC (fine needle aspiration cytology) from the neck node was reported as moderately differentiated squamous cell carcinoma. A panendoscopy was done to search for the primary. Even a CT scan failed to pick up the primary disease site. The patient was started on weekly cisplatin 40 mg/m 2 and nimotuzumab 200 mg for 6 weekly cycles. Radiation was delivered to a total dose of 66 Gy/33 fractions/6½ weeks. CT scan done six weeks after the completion of RT showed regression of the nodal mass to 3 cm × 2 cm (partial response). PET CT was done to see the functional uptake and PET CT showed uptake (Figure 4) . A radical neck dissection was performed for the residual node and the histopathological examination of lymph node did 
Case 5
A 72-year-old gentleman presented with swelling on the right side of neck (3.5 cm × 1.8 cm) for 3 months duration. Oral examination showed a growth involving the right side of the soft palate and tonsillar region that was firm on palpation and measured 4 cm × 3 cm approximately. He was diagnosed to have Carcinoma Oropharynx T2N2M0. He received 6 cycles of injection carboplatin 150 mg (in view of high creatinine levels of 1.9 mg) and 200 mg of nimotuzumab along with radiotherapy delivered by IMRT technique to a dose of 6600 cGy/33 fractions/6½ weeks. A follow-up PET scan done after the completion of treatment showed complete regression of primary and nodal disease ( Figure 5 ).
Case 6
A 73-year-old male patient presented with proliferative growth measuring 4 cm × 3 cm involving the lateral and under surface of anterior 2/3rd tongue with extension on to the floor of mouth. Biopsy of the lesion was moderately differentiated squamous cell carcinoma of tongue. The patient had right submandibular node enlarged and measured 2.5 cm × 2 cm. Patient was planned for weekly carboplatin 150 mg in view of poor general condition and nimotuzumab 200 mg weekly for 6weeks. Patient received radiation dose of 6600 cGy/33 fractions for 6½ weeks by IMRT protocol. Patient had responded well to treatment (Figure 6) .
The demographic characteristics of patients treated with nimotuzumab and chemoradiation in locally advanced head and neck cancers was depicted in Table 1 and the response to treatment (RECIST-Response Evaluation Criteria for Solid Tumors) was shown in Table 2 respectively. 
Discussion
EGFR overexpression is present in about 80% -100% of head and neck squamous cell carcinomas [8] and has been linked to radio and chemotherapy resistance resulting in poor treatment outcomes [9] . The potential treatment benefit from inhibiting this receptor has seen aggressive endeavors in the research and the development of therapeutic drugs targeting these receptors. Nimotuzumab, also known as h-R3, is an anti-EGFR monoclonal antibody having anti-angiogenic, anti-apoptotic and anti-proliferative activity [10] . In all the clinical trials so far, it is not associated with any severe cutaneous toxicity as compared to the widely popular cetuximab that is notorious for typical acneform rash affecting 38% of patients thereby impairing the quality of life [10] . A study by the Sendo foundation discovered that a weekly dose of 200 mg nimotuzumab as the optimum where one out of five patients had CR and rest had PR [11] . In another study by Crombet et al., the overall survival was seen to increase to 44.3 months at higher doses of 200 mg and 400 mg of nimotuzumab [12] . These findings are echoed in the 6 cases, where three out of six cases show CR and rest PR. Survival in one patient was over 60 months and was in concordance with the phase II clinical trial. This case study restates the long term clinical benefits of nimotuzumab along with CT + RT in the management of locally advanced head and neck cancers.
Radiological CR after therapy is associated with increased survival in advanced head and neck cancer patients [13] . Post treatment CT images of the 2nd patient showed PR, the patient maintained good health and quality of life for over 5 years. The addition of nimotuzumab was well-tolerated by the patient and resulted in survival benefit. It has been seen that in patients achieving PR with nimotuzumab, the disease became surgically resectable [12] . In patient 1, the lymph node achieved PR after treatment and a functional neck dissection was performed subsequently which showed CR.
In a 4-arm study by Reddy et al. that included nimotuzumab, cisplatin and radiotherapy, 100% SCCHN patients showed response of which 90% was CR and 10% was PR. Post treatment survival rate increased to 69.5% with the addition of nimotuzumab [10] . Similar results were obtained in another study by Babu et al. the addition of nimotuzumab to chemoradiotherapy showed a four-year survival rate (intent-to-treat analysis) of 47% as compared to 21% in chemoradiation only arm [14] . In the present series all cases are on follow-up and have shown good local response rates together with progression-free survival on addition of nimotuzumab to chemoradiotherapy.
The standard radiation dose in SCCHN for conventional fractionation RT is 70 Gy that leads to frequent occurrence of Grade 3 or 4 skin and mucous membrane toxicities [15] . The resultant effect is very distressing for the already distressed patient. The introduction of concurrent chemotherapy and nimotuzumab has helped in decreasing the total radiation dose for conventional fractionation to 60 Gy -66 Gy without affecting the survival benefit [16] . This has resulted in skin and mucous membrane toxicities being limited to grade 1 or 2 that are eas-ily manageable and tolerated by the patients. Amongst the cases under study, patients 1 and 2 received RT dose of 60 Gy whereas patients 3, 4, 5 and 6 received 66 Gy each. There is no significant toxicity observed in all the patients except for patient 2 who developed xerostomia during the treatment and was treated successfully with amifostine [17] [18].
Conclusion
Nimotuzumab with its efficacy and improved toxicity profile is beneficial in combination with chemoradiation for locally advanced head and neck cancers in terms of excellent local response rates and progression-free survival. It will be worth exploring its benefits in large prospective study.
